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(54) title: PROCEDURE FOR ENSURING THE ACTIVATION OF A V5 INTERFACE 



(57) Abstract 

The present invention relates to a procedure for ensur- 
ing the activation of a V5 interface formed between a local 
exchange and an access node. According to the invention, 
the checking of the operational condition of the primary and 
secondary links is started simultaneously both on the local ex- 
change side and on the access node side, and if a confirmation 
indicating that the link is operational is received for the sec- 
ondary link first, then a switchover of the primary link to the 
secondary link according to the V5 definitions is performed 
and the new primary link is used for protection in the V5 
interface during the V5 interface activation process. The in- 
vention makes it possible to avoid unnecessary interruptions 
of activation during the V5 interface activation procedure. 




l> ( ££ ) 



f Mllfdr ^ 

IpmolJ 




CD 



BNSDOCID: <WO ... 9841037A1.I > 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT 





Albania 


ES 


Spain 


AM 


Armenia 


Kl 


Finland 


AT 


Austria 


KR 


France 


AU 


Australia 


CA 


Gabon 


A7, 


Azerbaijan 


GB 


United Kingdom 


DA 


Bosnia ami Herzegovina 


GE 


Georgia 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BK 


Burkina Paso 


GR 


Greece 


BG 


Bulgaria 


11U 


Hungary 


BJ 


Benin 


IE 


Ireland 


BK 


Bray.il 


II, 


Israel 


BY 


Be tarns 


IS 


Iceland 


CA 


Canada 


IT 


Italy 


CK 


Central African Republic 


JP 


Japan 


CO 


• Congo 


KE 


Kenya 


CH 


Switzerland 


KG 


Kyrgyzstnn 


CI 


Cdtc d'lvoire 


KP 


Democratic People's 


CM 


Cameroon 




Republic of Korea 


CN 


China 


KR 


Republic of Korea 


CU 


Cuba 


KZ 


Kazakstan 


CZ 


Czech Republic 


LC 


Saint Lucia 


l)K 


Germany 


LI 


1 .icchtenstein 


OK 


Denmark 


LK 


Sri Lanka 


F.K 


Ksionia 


LR 


Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MC 

MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

KU 

SD 

SE 

SO 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UC 


Uganda 


US 


United Slates of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



BNSOOCIO: <WO 9&41037A1 I > 



WO 98/41037 



PCT/FI98/00U5 



PROCEDURE FOR ENSURING THE ACTIVATION OF A V5 
INTERFACE 

The present invention relates to a procedure 
as defined in the preamble of claim 1 for ensuring the 
5 activation of a V5 interface formed between a local 
exchange and an access node. 

Open interfaces (V5.1 and V5.2) between a lo- 
cal exchange and a local network or an access node are 
defined in the ETSI (European Telecommunications and 
10 Standards Institute) standards of the ETS 300 324 and 
ETS 300 347 series. V5 interfaces enable subscribers 
belonging to a physically separate local network to be 
connected to a telephone exchange using a standard in- 
terface. In the present application, V5 interface spe- 
15 cifically means a dynamic concentrator interface 
(V5.2) as defined by the standard series ETS 300 347, 
which consists of one or more (1 - 16) PCM (Pulse Code 
Modulation) lines. One PCM line comprises 32 channels 
or time slots, each of which with a transfer rate of 
20 64 kbit/s, i.e. 2048 kbit/s in all. The V5.2 interface 
supports analogue telephones as used in the public te- 
lephone network, digital, such as ISDN (Integrated 
Services Digital Network) basic and system subscriber 
connections as well as other analogue or digital ter- 
25 minal equipment based on semi -fixed connections. 

Certain time slots in the V5 interface, which 
form a channel called C-channel, serve to transmit the 
protocols used for controlling the interface itself 
and the calls transmitted over the interface. A C- 
30 channel is a 64 kbit/s time slot reserved for this 
purpose, and it serves to transmit information which 
may belong e.g. to the Control protocol, Link control 
protocol, Protection protocol or BCC protocol of the 
V5 interface, or which may consist of PSTN signalling 
35 or ISDN data. Further, according to the standards men- 
tioned above, a C-channel can be reserved for time 
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slots 16, 15 and/or 31 in the PCM line or V5 interface 
link. Especially in a V5 interface, the system automa- 
tically creates C-channels for the critical protocols 
(Control, Link control, BCC and Protection), whereas 
5 the operator can place the PSTN signalling as desired, 
either in the same channel as the critical protocols 
or in another C-channel. In addition, the operator may 
allocate a maximum of three signalling channels as so- 
called backup channels. These channels are resorted to 
10 in the case of a failure of the link to which the 
channels were originally allocated. In a V5 interface 
having more than one 2 Mbit/s links, a link whose phy- 
sical C-channel in time slot 16 transmits the Control, 
Link control, BCC and Protection protocols is defined 
15 as the primary link. Further, a link whose physical C- 
■ channel in time slot 16 only transmits the Protection 
protocol is a secondary link. 

In conjunction with the activation of a V5 
interface, certain standard operations are performed 
20 to make sure that the LAPV5 protocol in both the ac- 
cess node and in the local exchange can ensure reli- 
able transparent data transfer in the C-channel. The 
function of the LAPV5 protocol is to monitor the ope- 
ration of the signalling channels, multiplex layer-3 
25 signalling into the PCM frame structure and transmit 
ISDN data in an appropriate manner. In the V5 interfa- 
ce currently used, the system start-up procedure first 
checks the operation of the primary and secondary 
links. After this, the Protection protocol data link 
30 is activated, first for the primary link and then for 
the secondary link. However, the system does not take 
into account the conflicting situation that may arise 
when the local exchange and the access node receive 
different responses to the checking of the primary and 
3 5 secondary links, i.e. when one receives a "link ok" 
message and the other a "link failed" message. Such a 
situation may occur when e.g. the local exchange takes 
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the primary link out of use (blocking) and a switcho- 
ver of the primary link to the secondary link is per- 
formed. Further, the access node may for some reason 
* be later reset, so the interface must be reactivated 

■ 5 at the access node end. However, the reset caused the 
loss of the primary link blocking data previously 
obtained, so the access node will try to activate the 
interface as normal, assuming the primary link to be 
available. In this situation, the access node will not 

10 receive a confirmation about the primary link and re- 
mains in a locked state while waiting for a confirma- 
r .. ( tion.-On the other hand, a conflict may arise when the 
- V5 interface recovers from a situation ^in which both 
the primary and secondary links are broken. In this 

15 situation, one of the parties may start signalling via 
the primary link while the other party starts signal- 
ling via the secondary link, depending on which one of 
the links becomes ready for operation first. Further, 
during the normal process for activating the V5 inter- 

2 0 face, a L2ACT procedure consistent with the above- 
mentioned standard starts the procedure for activating 
the Protection protocol data link in the normal manner 
and waits in a predetermined state for a confirmation 
regarding the primary link. The other party again may 

2 5 detect that the primary link is out of order and try 

to establish a Protection protocol channel directly in 
the secondary link. The data link activation procedure 
remains waiting for a confirmation for the use of the 
secondary link in another predetermined state. The re- 

3 0 suit is a locked situation where neither party can get 

a confirmation and the V5 interface cannot be activa- 
ted. 

The last stage in the V5 interface layer 2 
activation process is the activation of a PSTN data - 
35 link. If the PSTN protocol has been configured to use 
e.g. the C-channel in time slot 15 of the primary link 
and the primary link is not operational during the se- 
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quence, the result is again a locked situation. If the 
link to which the PSTN data had been configured is out 
of- order, then L2ACT will receive a "release link" 
message and the activation procedure is halted. 
5 The object of the present invention is to 

eliminate the problems described above. A specific ob- 
ject of the present invention is to. disclose a proce- 
dure' that makes it possible to avoid the locked situa- 
tions described above. 

10 A further object of the present invention is 

to disclose a procedure for ensuring successful acti- 
vation of a V5 interface in certain failure situations 
in which the failure does not necessarily require an 
interruption of the activation of the V5 interface. 

15 As for the features characteristic of the in- 

vention, reference is made to the claims. 

In -the procedure of the invention for ensu- 
ring the activation of a V5 interface, preferably a 
V5.2 interface, formed between a local exchange and an 

20 access node and comprising at least two links formed 
via a PCM line, the operational condition of the links 
reserved for protocols essential to the operation of 
the interface as well as the operational condition of 
the primary and secondary links reserved for protocols 

25 used to back them up is checked during the process for 
activating the interface. To do this in practise, a 
certain programme block or equivalent on the local 
exchange side and on the access node side checks the 
operational condition of the l^rik from its own side; 

30 in other words, in the access node ' a check is carried 
out to establish whether the connection from the ac- 
cess node to the link is in order, while in the .local 
exchange a corresponding check is carried out. Once it 
has been ascertained that the link reserved or alloca- 

35 ted for the protocol is operational, the protocol can 
be activated in accordance with a predetermined compo- 
sition (V5 interface Provision) . 
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According to the invention, the verification 
of the operational condition of the primary and secon- 
dary links is started simultaneously both on the local 
exchange side and on the access node side. After this, 
5 both the local exchange and the access node wait for a 
confirmation from the other party that the primary 
and/or secondary links/link are/is operational. If the 
first confirmation received indicates that the secon- 
dary link is operational, then in this case a switcho- 
10 ver of the primary link to the secondary link is per- 
formed according to the above-mentioned V5 definitions 
and the new primary link is used for protection in the 
V5 interface during the V5 interface start-up process. 

As compared with prior art , the present .in- 
15 vention has the advantage that it makes it possible to 
avoid the locked situations during the V5 interface 
- start-up process that may occur according to current 
definitions. Moreover," the present invention makes it 
possible to ensure that the V5 interface start-up pro- 
20 cess will ' continue even if one of the links in the V5 
interface should be out of order or fail during the 
process. A further advantage of the invention worth 
mentioning is that, in a V5 interface operated in ac- 
cordance with the invention, there is a provision for 
25 the possibility that something goes wrong during the 
start-up process. 

In an embodiment of the present invention, if 
the switchover to the secondary link is unsuccessful, 
the activation process is halted in accordance with 
30 the V5 definitions. On the other hand, if the switcho- 
ver is successful and the primary link is activated at 
a later stage of the process or during the switchover, 
then the primary link is configured as a new secondary 
link. According to the above-mentioned standards, the 
3 5 primary link obtained via the process described above 
can be used at a later stage of the activation process 
to back up the C-channel/channels so that a failure of 
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the link in one of the channels will not result in an 
interruption of the activation process and a return to 
the initial state. 

Next, the setup of a data link for the PSTN 
5 protocol is described as an example. The data links 
for other protocols essential to the operation of the 
V5 interface, such as the Control", Link control and 
BCC protocols, are set up and/or their setup is ensu- 
red in a corresponding manner during the activation of 

10 the V5 interface. Further, preferably before the re- 
quest for the activation of a data link for a protocol 
is transmitted, the link allocated for the data link 
in question is checked to determine whether it is ope- 
rational. If the link for the PSTN protocol is not 

15 operational, then a switchover of the link reserved 
for the PSTN protocol is carried out by running the 
Protection protocol over the primary link and the PSTN 
protocol is only activated after the switchover. Furt- 
her, in a preferred embodiment of the invention, even 

20 if the link carrying the PSTN protocol is operational, 
switchover of the link allocated for the PSTN protocol 
can be carried out using the Protection protocol'^ if 
confirmation of the activation of the protocol is de- 
layed. 

25 In a preferred embodiment of the invention, 

when a "release link" command concerning the data link 
for the Protection protocol or some other protocol is 
received, the data link is immediately reactivated. In 
current solutions, the process returns to the initial 

30 state, which significantly retards the operation of 
the interface as it interrupts the activation process 
to no purpose, because in any case a corresponding da- 
ta link activation procedure is carried out when the 
process is restarted from the initial state. 

35 In the following, the invention will be 

described by the aid of embodiment examples by refer- 
ring to the attached drawing, in which Figures la-lg 
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present flow diagrams representing a preferred embodi- 
ment of the procedure of the invention. 

As regards the figures/ the following should 
be noted. The transmission and reception of messages 
5 as presented in the figures are applicable both at the 
local exchange end and at the access node end of a 
V5.2 interface. Further, the shapes of the boxes in 
the diagrams have certain meanings; an octagon means 
that the process is in a given state, e.g. waiting for 
10 the confirmation of a request made in the process, a 
pentagon with an inward-pointing angle on the right- 
hand edge means that a message is received, a pentagon 
with an outward-pointing angle resembling an arrow on 
the right-hand edge means that a message is transmit - 
15 ted, and a rhombus signifies that an inference or ot- 
her function is performed. 

Starting from Fig. la, a request to start up 
the V5 interface is received. First, the number of 
links comprised in the interface is determined, and if 
20 there is only one link, then a data link setup request 
for the Control protocol data link is transmitted, 
whereupon the process continues as defined in the 
. . standards referred to above. If there are multiple 
links, first the availability of the primary link is 
25 checked and, regardless of whether that link is avai- 
lable or not, the process immediately continues by 
checking the availability of the secondary link. When 
a. confirmation of the availability of the link is 
received, then a data link setup request for the Pro- 
3 0 tection protocol is transmitted over both the primary 
and secondary links. After this, the process . remains 
waiting until the Protection data link is set up. Re- 
ferring to Fig. lb, action continues from the octagon 
where the process is waiting for a confirmation of es- 
35 tablishment of the Protection data link, and when a 
confirmation is received from data link 1 (message 
"from Ptcn DL1 " shown in broken lines in Fig. lb), the 
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process then continues in the normal manner as defined 
in the above-mentioned standards. However, if a con- 
firmation regarding the Protection data link is first 
received from data link 2 (secondary) , then immediate- 
5 ly a request for switchover of data link 1 (primary) 
is transmitted, whereupon an attempt is made to switch 
over the primary link to the secondary link. Fig. lc 
illustrates the switchover carried out in conjunction 
with start-up. If a switchover confirmation message 
10 ("switchover complete") is received, then the process 
continues normally according to the above -described 
procedures, see Fig. lc left-hand section. Further, a 
message indicating that the primary link, too, is ope- 
rational may be received during the switchover proce- 
15 dure. In this case, the primary link is reconfigured 
as a secondary link. If the switchover is rejected, 
then the process returns to the initial state. Fig. lc 
right-hand side. 

Referring to Fig. Id, the activation of the 
20 PSTN protocol in a V5 . 2 interface in a preferred embo- 
diment of the procedure of the invention will now be 
described in detail. After a confirmation of success- 
ful activation of the other protocols essential to the 
interface has been received, the activation of the 
25 PSTN protocol is performed last. At the beginning of 
the activation procedure, a check is carried out to 
establish whether a PSTN protocol has been configured 
for the interface. If the configuring has been done, 
then activation is continued by checking whether the 
30 PSTN data link is operational. If the link is not ope- 
rational, then a link switchover request is transmit- 
ted and the process goes into a "start-up switchover 
2" state. If the link is operational, then a link se- 
tup request is transmitted and the process remains 
35 waiting for a confirmation. 

Fig. le shows the following stages when the 
process is waiting for a switchover of the PSTN link. 
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If the switchover is successfully completed, then af- 
ter this a PSTN data link setup request is transmitted 
over the new link and the process remains waiting for 
a confirmation. If the switchover is unsuccessful, 
5 then the process returns to the initial state and the 
interface activation procedure is terminated. Fig. If 
illustrates various situations that may arise while 
the process is waiting for the activation of the PSTN 
data link. First, if a message indicating successful 

10 activation of the link is received, then the process 
continues normally and a message is sent to indicate 
that the interface has been correctly activated. On 
the other hand, if a message indicating that the PSTN 
data link has been . released, then a new request for 

15 the activation of the data link is transmitted. Let it 
be stated that, according to the invention, a corres- 
ponding activation request can be transmitted for all 
the essential protocols, such as the Protection or BCC 
protocols, during all stages of the interface start-up 

20 process. Further, referring to Fig. lg, the operations 
carried out in the above-mentioned reactivation situa- 
tion are described. When a message indicating the re- 
lease of a data link is received, a check is carried 
out to determine whether there is a protection data 

25 link available for the data link concerned. If no link 
is available, then a message indicating that start-up 
was not properly carried out is transmitted and the 
process returns to the initial state. If a protection 
data link exists, then a data link activation request 

30 is transmitted over the protection data link. On the 
other hand, if an error message indicating that there 
is an error in the data link, which may be due to dif- 
ferences in configuration at the ends of the interfa- 
ce t then a message indicating that start-up was not 
35 properly carried out is transmitted and the process 
returns to the initial state. 
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The invention is not restricted to the 
examples of its embodiments described above, but many- 
variations are possible within the scope of the inven- 
tive idea defined by the claims. 
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CLAIMS 

1. Procedure for ensuring the activation of a 
V5 interface formed between a local exchange (LE) and 
an access node (AN) and comprising at least two links 
5 (L) , in which interface the operational condition of 
the links reserved for protocols essential to the ope- 
ration of the interface as well as the operational 
condition of the primary and secondary links reserved 
for protocols used to protect them is checked during 
10 the activation procedure, characterised in 
that 

the checking of the operational condition of 
the primary and secondary links is started simulta- 
neously both on the local exchange side and on the ac- 
15 cess node side; 

the process waits for a confirmation that the 
primary and/or secondary links/link are/is operatio- 
nal; and if 

a confirmation indicating that the' link is 
20 operational is received for the secondary link first, 
then a switchover of .the primary link to the secondary 
link according to the V5 definitions is performed and 
the new primary link is used for protection in the V5 
interface during the V5 interface activation process. 
25 2. Procedure as defined in claim .1, cha- 

racterised in that if the primary link switcho- 
ver is unsuccessful, then the V5 interface activation 
process is terminated. 

3. Procedure as defined in claim 1 or 2 , 
30 characterised in that if the primary link be- 
comes operational during the V5 interface activation 
process, then the primary link is defined as a new se- 
condary link. 

4. Procedure as defined in any one of claims 
35 1 - 3, characterised in that the C-channels 

of the V5 interface are protected during the activati- 
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on process by the new primary link without returning 
to the initial state even if the link allocated for 
the PSTN protocol should be out of order. 

5. Procedure as defined in any one of claims 
5 1 - 4, characterised in that, when the pro- 
cess is waiting for a confirmation of activation of 
the PSTN protocol, switchover of the link allocated 
for the PSTN protocol is carried out if the link 
fails . 

10 6. Procedure as defined in any one of claims 

1 - 5, characterised in that if a standard 
"release link" command concerning the data link for 
the protection protocol is received, then the data 
link is immediately reactivated. 

15 7. Procedure as defined in any one of claims 

1 - 5, characterised in that if a standard 
"release link" command concerning the data link for 
any protocol in the V5 interface is received, then the 
data link is immediately reactivated. 

20 8. Procedure as defined in any one of claims 

1 - 7, characterised in that, before the ac- 
tivation of different protocols, such as the PSTN pro- 
tocol, a check is carried out to establish whether the 
link allocated for the . protocol in question is opera- 

2 5 tional. 
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